Imidapril inhibits cerebral aneurysm formation in an angiotensin-converting enzyme-independent and matrix metalloproteinase-9-dependent manner.
Cerebral aneurysms (CAs) have a high prevalence in the general population and cause lethal subarachnoid hemorrhage. We recently demonstrated that chronic inflammation is an underlying pathogenesis of CA. However, we identified the negative involvement of angiotensin receptor signaling in the pathogenesis of CA. To elucidate the involvement of the renin-angiotensin system (RAS) by assessing the expression and activity of angiotensin-converting enzyme (ACE), a key enzyme of RAS, during CA formation and evaluating the effect of imidapril, an ACE inhibitor and a potent inhibitor of matrix metalloproteinase-9 (MMP-9), on CA formation. Surgically induced CA models of rats were used. Imidapril was given intraperitoneally to rats, and aneurysm size and medial thickness of CAs were examined 1 month after induction. Then, ACE and MMP-9 expression was assessed by immunostaining and Western blot analysis. The MMP-9 activity was evaluated by gelatin zymography, and ACE expression in human CA walls was assessed by immunostaining. Imidapril significantly suppressed the size and medial thinning of induced CAs. The expression and activity of ACE were not induced in CA walls. Furthermore, imidapril treatment did not influence ACE expression and activity, suggesting that the inhibitory effect of imidapril was independent of an inhibition of the RAS. Imidapril inhibited MMP-9 activity upregulated in CA walls. In an in vitro study, imidapril suppressed MMP-9 activity in a dose-dependent manner. In human CA walls, as in the rat model, ACE expression was not upregulated. Angiotensin-converting enzyme is not involved in the pathogenesis of CA formation. Imidapril suppresses CA formation in an ACE-independent and MMP-9-dependent manner.